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(54) Balloon catheter with several balloons 

(57) The invention relates to a catheter comprising a 
tube-like basic body with a proximal and a distal end and 
at least two balloon members arranged close to the distal 
end which are connected via lumens in the basic body 
with connecting members at the proximal end. The bal- 
loon members possess varying degrees of pliability. 
The different degrees of pliability are a result of the fact 
that the wall thickness of the balloon members varies. 
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Description 

The invention relates to a catheter with several bal- 
loons. Each of these balloons can be expanded sepa- 
rately by supplying medium under pressure via an 
appropriate lumen in the tube-like basic body of the cath- 
eter to the balloon in question. 

A catheter of this type is for instance known from the 
European patent specification 0 260 107. The catheter 
described therein comprises several dilatation balloons 
of increasing diameter. 

Another known catheter of this type with two bal- 
loons has been described in the American patent spec- 
ification 5 226 889. The relatively distal balloon is in this 
case a dilatation balloon, whereas the relatively proximal 
balloon is used for expanding a stent. This stent is 
arranged in compressed state around the relatively prox- 
imal balloon and thus introduced into the body of the 
patient. By expanding the balloon, the stent, which will 
subsequently remain behind inside the body of the 
patient, will also expand. 

Other types of catheters with several balloons com- 
prise for instance an occlusion balloon as relatively distal 
balloon and a dilatation balloon as relatively proximal bal- 
loon. 

The object of the invention is to provide a catheter 
of the type as described in the preamble, whereby each 
balloon has optimal properties for the intended use. As 
a result it will for instance be possible to make adilatation 
balloon of a catheter more pliable than a balloon used 
for the purpose of fitting a stent. The greater pliability of 
the dilatation balloon allows for the application of a more 
uniform load on the wail of the vessel to be dilated, 
whereas for expanding a stent on the other hand a uni- 
form expansion of the stent is more desirable than the 
application of a uniform load. This is achieved by making 
the balloon concerned less pliable. 

A suitable embodiment is characterised in claim 2. 
The material of which the different balloon members 
have been made can be the same, whereby the required 
variation in pliability is achieved by employing different 
degrees of wall thickness. 

Another suitable possibility is characterised in claim 

3. 

The invention is particularly suited for application 
with a catheter of the type which is to be used for the 
implantation of a stent, as has been mentioned above. 

A further development is characterised in claim 5. A 
balloon member with a greater pliability will in general be 
used at lower pressures than a less pliable balloon mem- 
ber. Consequently great operational safety of the cathe- 
ter according to the invention is achieved by employing 
the measure as set out in claim 5. 

In the example of the catheter used for stent implan- 
tation, the relatively distal balloon is used, as has been 
mentioned before, for dilatation and requires less oper- 
ating pressure than the relatively proximal balloon. The 
operating pressure of the dilatation balloon lies between 



8-1 0 bar. The operating pressure of the balloon used for 
expanding the stent lies for instance between 14-16 bar. 

In addition to the methods for realising the different 
degrees of pliability of the different balloon members 

5 mentioned already, the desired degrees of pliability in the 
different balloon members can also be achieved by 
employing suitable manufacturing processes. 

The invention will be explained in greater detail in 
the following description with reference to the attached 

10 drawings. 

Figure 1 shows a partly broken away perspective 
view of a catheter according to the inven- 
tion. 

15 Figure 2 shows a partly cut away view of the distal 
end of the catheter of fig. 1 . 
Figure 3 shows a view corresponding to figure 2 dur- 
ing the second step of the treatment. 

20 The catheter 1 shown in figure 1 comprises a tube- 
like basic body 4, which in this case has been made up 
of an outer tube-like element 5 and an inner tube-like ele- 
ment 6 received in a lumen thereof. The inner tube-like 
element 6 has two lumens 16, 1 7. With the embodiment 

25 shown, two balloon members 9, 10 have been arranged 
at the distal end 3 of the catheter 1 . At the proximal end 
2, two connecting members 7, 8 have been arranged 
which are connected to the balloon member 9 and the 
balloon member 10 respectively. By supplying medium 

30 under pressure via the connectors 7 or 8, the balloon 
members 9 or 10 can be expanded. The connection 
between the connecting member 7 and the balloon mem- 
ber 9 runs via the lumen 1 7 of the inner tube-like element 
6 and the connection between the connecting member 

35 8 and the balloon member 1 0 runs via the interspace 20 
between the inner tube-like element 6 and the outer tube- 
like element 5. The lumen 1 6 is for receiving a guide wire. 

A compressed stent 13 has been arranged around 
the balloon 10. The stent 13 is enclosed in axial direction 

40 on the catheter 1 by bulges 1 1 and 1 2, so that it cannot 
slide off the balloon 10. 

As will be explained in greater detail below, the bal- 
loon member 9 is used for dilating a narrowed blood ves- 
sel and the balloon 10 for expanding the stent 13. 

45 Accordi ng to the invention the balloons 9 and 1 0 possess 
different degrees of pliability. More in particular, the dil- 
atation balloon 9 is more pliable than the balloon 1 0 used 
for expanding the stent 13. 

During treatment, the catheter 1 is first advanced 

so into the blood vessel 1 8 that far, that the first balloon 9 is 
situated at the narrowed section of the vessel to be 
dilated. Next a medium under pressure is supplied via 
the connecting member 7 and through the lumen 17 of 
the inner tube-like element 6. This medium under pres- 

55 sure f tows via the opening 2 1 in the wall of the inner tube- 
like member into the balloon 9, which will expand as a 
result Consequently the blood vessel 18 will be dilated 
(fig- 2)- 
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Because of the relatively great pliability of the bal- 
loon 9, it will adapt well to the shape of the blood vessel 
18, so that the latter is subjected to a uniform load when 
being dilated. 

Subsequently one allows the pressure inside the 
balloon 9 to drop, as a result of which it will regain its 
original shape. The catheter is advanced further into the 
body, until the balloon 1 0 will be positioned in the dilated 
section of the vessel. By now supplying medium under 
pressure to the balloon 1 0 via connector 8 and the inter- 
space in between the tube-like elements 5, 6, which 
interspace is connected at the end of the outer tube-like 
element 5 in the form of a ring-shaped opening 20 with 
the inside of the balloon 10, this balloon 10 and conse- 
quently the stent 13 will be expanded. This situation has 
been illustrated in figure 3. 

As said before, the balloon 10 is less pliable. The 
expansion is therefore less determined by possible 
resistance, so that a uniform expansion of the stent is 
achieved. 

Next one allows the pressure in the balloon 10 to 
drop again, as a consequence of which the balloon 10 
regains its original shape with small diameter. The cath- 
eter can now be withdrawn whereby the stent 1 3 remains 
behind in the blood vessel 1 8 in order to support the wall 
thereof. 

The invention is not limited to application with a cath- 
eter for stent implantation. Other catheters with more bal- 
loon members, like for instance dilatation catheters 
comprising several dilatation balloons with different 
diameters, or dilatation catheters with occlusion balloon 
et cetera, can in a suitable manner be embodied accord- 
ing to the invention. 



5. Catheter as claimed in one of the previous claims, 
wherein the less pliable balloon member has a 
greater pressure resistance than the more pliable 
balloon member. 
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Claims 
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1. Catheter comprising a tube-like basic body with a 
proximal and a distal end, at least two balloon mem- 
bers arranged close to the distal end which are con- 
nected with connecting members at the proximal 
end via lumens in the basic body, wherein the plia- 
bility of the balloon members varies. 
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Catheter as claimed in claim 1 , wherein the different 
degrees of pliability are a result of the fact that the 
wall thickness of the balloon members varies. 
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Catheter as claimed in claim 1 , wherein the different 
degrees of pliability are a result of the fact that the 
balloon members have been manufactured of differ- 
ent materials. 
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Catheter as claimed in one of the previous claims, 
of the type intended to be used for the implantation 
of a stent, wherein a relatively distal balloon member 
is more pliable than a relatively proximal balloon 
member which is used for the purpose of expanding 
the stent 
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